The effect of cholesterol on the solubilization of phosphatidylcholine bilayers by the non-ionic surfactant Triton X-100.
Most of the studies on the solubilization of model membranes by Triton X-100 (TR) involve one lipid. The aim of the present study was to evaluate the effect of the addition of cholesterol on the solubilization of bilayers made of palmitoyloleoylphosphatidylcholine (POPC) or dipalmitoylphosphatidylcholine (DPPC). Detailed investigation of the kinetics of solubilization of the cholesterol-containing bilayers by TR at different temperatures reveals that: (i) At 4 degrees C, solubilization of both systems is relatively slow. Hence, in order to prevent misleading conclusions from turbidity measurements it is important to monitor the solubilization after steady-state values of optical density (OD) are reached. (ii) Studies of the temperature-induced changes of the aggregates present in mixtures of TR, POPC and cholesterol indicate that the state of aggregation at all temperatures (including 4 degrees C) represents equilibrium. By contrast, for DPPC/cholesterol/TR mixtures "kinetic traps" may occur not only at 4 degrees C but at higher temperatures as well (e.g. 37 degrees C). (iii) The presence of cholesterol in POPC bilayers makes the bilayers more resistant to solubilization at low temperatures, especially at 4 degrees C. As a consequence, the temperature dependence of the TR concentration required for complete solubilization (Dt(sol)) is no longer a monotonically increasing function (as for POPC bilayers) but a bell-shaped function, with a minimum at about 25 degrees C. Inclusion of cholesterol in DPPC bilayers makes the bilayers more resistant to solubilization at all temperatures except 4 degrees C. In this system, we observe a bell-shaped dependence of Dt(sol) on temperature, with a minimum at 37 degrees C. (iv) Both the rate of vesicle size growth and the rate of the solubilization of POPC vesicles are not affected by the inclusion of cholesterol in the bilayers. Similarly, cholesterol did not affect significantly the rate of size growth of DPPC bilayers at all temperatures, but reduced the rate of solubilization at 4 degrees C.